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[SNtgi] Al/Bl/ci©^<i:fe3lili^t,«;y, 'J?te<H 

0. 2~10nm, jfro. I Al i:S#I©I®iM$ R a ~ 3 0 n mT? 

A. 

[ft^3] AM<Z)JK'J :r-^-;W 5. FtD&HXifil ~ 7 0li%t^Sf^ 

jgi *^ii2tcsa«©-fiit@Brqi^M>J<y i^f^7^ ;i/A„ 
v ^ -T ti icia« © nttBB ftftA U x ^ ^ ^ 7 w ;i/ A „ 

-£m&<D o. i~3.o%t^its i ~4 ©v%-rti*HcsH^©zifi!iiei6i«M>}< 
y ;i/A„ 

fir©5¥ttS|6(OfII«« 1 0 — 2 5 GP at^SfMl ~5©V>-ftl*^IB^©^i|i 
BB IrJ^JS >K U 3i x )V Z7 a Jl 2* o 

m&m 7 ] m&m 1 ~ 6 © ^■ffrfrizmm<D~mm$immtfv xxr^7^ 

[000 1] 

m&mmttn hxmm^r- mmfamrnxv i^f;i/7 4 j^^izm-t^^cDx^^ 
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[0 0 0 2] 

&%mmmftm'<-x'7 4 K&K&^Ti*. isles 
(M%.i*&fflm 59-171623 ^&m) . 

[0 0 0 3] 

ff & £C «fc *«^Bn*i»#$8£'r S 2: v> e> IMtffe y , tt^JC <fc £®$3fc«aj&& 

[0 0 0 4] 

— 3KUx^^;i/ilLT, jKU ai^I/>-r-l/7* I/- h (PET) 

j«y ai— r-^-f ^ k (pei) (Dm^sm^mmiiom^.mz'^^xitm^z^m 

TV*<& (MAli, rjoURNAL of APPLIED POLYMER 
SCIENCE] 1 9 9 8% 4 8i, 9 3 5-9 3 71, TMacromol 
eculesj 1 9 9 5% 2 8f, 2 8 4 5- 2 8 5 11, rpOLYMER 
j 1997% 3 8i, 4 04 3- 4 04 8IJ f ) „ b#*b<fctf&, PETt 
PEI <Z>?l^Ufc^-;UivtC^ 
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[0 0 0 5] 
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4 ;i/ a ic gg -r & % <d t? & § o 

[0 0 0 6] 

U3L — ^;i/>f ^ Kj^bfcU. AlCiHSRa^O. 2~10nm, j^o, ^ 
Af i:MIfflI©^lfffi$ R a ~ 3 0 nmtfeS^Ct^S, 
[0 0 0 7] 

©3cj£tt^aKy>f ^ k o. 45 — 3 (di/ g ) ©fga 

T?&<5ifc##*b<, $e>lC«F*b<«. 0. 6 — 2 (dl/g) * 

^inXCD^^^^ft^ifCDM^b, 0. 4-2 (dl/g) ©IgHT' 
*5 3t AW f l<> 3 g>tcff£ KttO. 5 — 1. 5 (dl/g) T&S „ 
[0 0 0 8] 

*nm<D-mmfam.mtfv ^*"rfls7 >t Ai/Bji/cicD^<i: 
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[0 0 0 9] 
[0 0 10] 
[0 Oil] 

^^©aMcdjKU oi— r-;i/-f ^ K<z> #tc|&jt3;ftfcvx#Ajg© l 
-7 011%, iftKlil 0-6 011%, J:yftL<»2 0~5 0ii% 

o 

[0012] 
[0013] 

zLZLX'^ommmt. m^frttv^nii^^M&um (t S ) e**^ 

U>-x- U"7 # V— h©Tg£j}<yx — ^ KCD-^l/y K©T g <Z>HUlC#:£E"t* 

&r £#-flBifticfcie>*iTv>.g> 0 #-<z>#^;*if£&jmg (Tg) zm? 
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5xm&£Mm (Tg) ZJiirz 

5 m J/mg&Tat/a^-tf&oTtK #-©T g &f tSfeOfcMf. 
[0014] 

[0 0 15] 

*ftm<DAm<Dmftis^xm&m%iffim (Tg-onset) j&jc«fts*ifcv* 

^9 0~15 01CT^5ri:*WtL<, i»Jj?JL<tt9 5~13 01C, S £ 
IC^?^ b<tt 1 0 0~ 1 2 OTCOD^HWefeSo 
[0 0 16] 

[0 0 17] 

[ft 1 ] 
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(Q) #2000—058420 

(fc£U iia^^Rj It. 6 — 3 0i©^iI?$:ftS 2ffi©^#^^feli 
flgffi^^ ; R 2 l±6~3 0 M^HtM^fc^ £ 2 ffi(Z>3r$&»& 2 — 20 
m<DmmWL**:m-tZ>T)\;* 2~2 0^©|giSiM^&^i-£S/*ny;i/ 

z-isym. Jktt 2-8 flcDjKsRK^&^-r «£> r ^ i/>«T*3S^it2 tifctf u 

[ffc2] 

^}~°^0^ -O^^CX - ~0~f~0- 

* ' CH 3 

IB^T^$*L-5#5t#.^«:^i-5, 2, 2-1^* [4- (2, 3 - 2>;fr/l/JK3r2/ 

So 
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[ft 3] 



N, 




n 



--< 



n 



AM<Z>*®tc^g^Jg^£0. 0 0 1 — 0. 2 timmMTSmiitn-Tj 
BlC^?UJi^£0. 0 1—2 /ttm«M72rMl±Z3-^>f >^bT^fS^Sr^C#-r 

-r <fc o iz m m s n & z. t a * u v ^ „ 

[0018] 

Lfcv^li. ttKUKjeSftfev^tf, ^SSttfitf-^Mtf o . OllI%«TT** 
»J, #*L<l*0. 0 0 5H%£tT, <k»J»it<ttO. 0 0 25li%PJiT 

Jgft, m«SE3 l4»ttg>ffiTg> IBgffg S3fe«>«rsi<&v\, * <P fe^fg feffi 
■?-t:^S**»^K:B:, ®^^Silbttt5~l 0 0 nnu ..«F* L<1± 1 
0-8 0 n m, fi^f Hi MjK'J V-0 0. 5M«%*»T?»Si fc#*9F* 

[0019] 
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(2 D;i/7ac7 ^i/) :n#>-4, 4 ' -^^;i/7}<^ri/l/- K a:^-l/>2 

i:i--6^^c#^c^*Lv^ 0 tfrr'fcrn^i^^i^* i/-hSist««^i:t 

[0 0 2 0] 
[0 0 2 1] 

ttlfcbttt, 4**1© By, (D^^mffc^^T-^A, (2)5./nnJB*T©« 
[0 0 2 2] 

^iStttt^y- & &m b r v % * n ttKX&mEtf <£ y -ma# h & y # * b 
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&£ 0 ^tttftbtn {f!x.H 

t, o. 5m*%j^TT-&£r£aw£bv^ mzmizznz^&T'i,**^. 

[0 0 23] 

CKO/K'JXXfiUCf^tt, ^ICRg^Stl&V^ 0. 0 1 /tm~2 m 
. #*L<fclU 0. 1#~1. bAim, «fcy^*L<«0. 2 ~ 1 yii mCD|gH-e 

[0 0 2 4] 

A^W3~8^m, g : *b<ti4~7/ t mt-fey, fro, AfW7>f^ 
&-£m&<DO. 1~5 0%, ffi.KttO. 5-2 5%, <fc *J L < 1 ~ 2 

[0 0 2 5] 

„ 4. 3GPa«±, 0*L<«4. 5GPaJgU:, «fc b < 5 . 2GP 

aJ£JLhT*&<5,, S#*tRlt<lg^|tg(Z)W14^©fOttl 0 — 2 5GP a, Jf* L < 
1 l~22GPa, iyjfSbOil 2~20GP at'^Sifcjii^-f Mil 

>r k et > a* e> s ^fr <z> £ «>> - -7\zwam&-#2i c ^ *r < & y > s 
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[0 0 2 6] 

*mm(D? 4 a, A tt, AMEBIC I9»8^AI»M & « W £ ^ £ £ £ 
[0 0 2 7] 

man t & $ e> c ftji $ g i&t% &m.mm&mmmm zwum % b < i± 

[0 0 2 8] 

#cjc, *»pet/pe KoflOB^yx^-r-^/^-f ;i/A©$&g;£&©— ^ 

MlC^Uoi^-^;i/$:#S^S:^-r-5^> ZL*licRg^$*l,S %<DX&l£ V^ 0 * 
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— 0 -t Kn^ri/if ^/f 1^7^ l/— h (BHT) £#5 e #C&cr©BHT£m 

bfc#e>, s$Tt2 8 ccicin^bTil^-tSo z:©^ mjfeS© 

hSr^jET^H^M^-rs,, HffiM-&^*»^(±, &e>*>D#>18 0 
rj^T©^l?^#^^fc$ii:^> 1 9 0 — 2 5 0 1 mmH g jg^CD^ffi 

t. 3~5on^@ffli^t, mmi^mo. 5 — 1 (di/ g ) 

[0 0 2 9] 

rM^KO^l/yh$:, &M<Dm&T*m& IT, 2 7 0 — 3 0 0TCC;&tlit&$*l 
h^2fftM^J¥m#tc^bT?t^ffib, W#&aurr5#8s%>fcS. 

ZKDt^©|||fT^tt5 0 — 3 0 0 s e c _1 ^W* h<, <fc y#£ L < « 1 0 0 
-2 0 0 sec" 1 . WWmSiO. 5 — 2 0 b < , <fc »J b < I* 1 — 

tW7#Is- hh!KUx-r;H ^ Kttffi*U #^;*ii£#j&#iii-©3tfy x* 
[0 0 3 0] 

■5^U:7# U- h&mti'fcmZ* 0. 4 5 — 1. 5 (d 1 /g) 

L/V> 0 . 

[0 0 3 1] 
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e> n z> * r n - jo s j ft * - m.&m s -& s r n & < asitrr & t. ffi^v &m. 

o 

[0 0 3 2] 
[0 0 3 3] 

=fe3®ttM^©7>f ;i/Aic-ts^toic. ^fc< £%3£©#ffia^3JijeA_L(Z> 

U ^.U y h^P^Tb^^lllffffiL/, 2 0 — 6 OTCCD^rt^r-f >^F^A_LT* 

sKy T-sBfess-rsfcft^a^^-f ^^m, #?Ltt-fe^^ 
©awi & m z> <d ic m & £ . 

[0 0 3 4] 

u a» * atfy x-^;i/>f ^ F*^©aKy mx-x-^^y^-*^ 

[0 0 3 5] 

&0~1. 5 (dl/g),#£b<kJ:0~l (dl/g) ©&HlCbT35<r 
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[0 0 3 6] 

*y-7 hit (=Pj&U yftfV v^i£/3f ^;*-5^ >^K^A_h©7-f ;i/2* (jKU 
[0 0 3 7] 

£©Jfct l/t2#l. 3 — 7, #£U<ttl. 5 — 5 1C&£ J:3lCP&y y 
[0 0 3 8] 

^ic^©*®#7>f ;i/A$:-||{f®#U -fl|ggrnI-&Ltf>So ®##&i:LTfci: 
. M#Mlttt8 o~i sot, #i;L<te9 o~i2 o/c-e&s,, «#^[pI©® 

i®. : bL<&2mm&>±<D&mm-£ft\ f ^ 2~s#, #*u<h:2. 5- 

[0039] 

mii\%<Dmmz. ®&&<D s r2/*-*m^x. 9o~i6oic, ^ji<iiio 

0-1 5 0TCOSMST*3~6E #£L<fcJ:3. 5 — 5fg, 

miZS 000-3000 0%/#©&HT**f3(Z>#J:V^ ^ftCD®#3H££ Zl 

, MWUm* i i o-i 5 or, jg#ffips(Bi. i-i. 8ici-£r 

o ?^lCZl(D@#V>f ^l/ASSi^ltS, ZL©^CD^SMM»1 8 0-2 5 0 
r, #C2 0 0 — 2 2 01CT?e e>©*^^T*$>So £&#t3l<Z>B£fS«U 1 — 2 0# 
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[0 0 4 0] 

[0 0 4 1] 

(1) 3t®iffi£R a 

^mm^mm<DMmmmmmmm^E t- i o £rav^*4>is«¥*&ffl3 r a 

• M#f-$fc38¥& : 0 . bum 
' ftfctfWJt : 5 mg 
• : 1 mm 
•3ij*;ht7fi: 0. 0 8mm o 
[0 0 4 2] 

(2) MftiS^xmmmftlUm. (Tg-onset) , ^f^X«#fifl! (Tg) 
JIS-K7 12 1lCtot, IgUfe. 

I^tt: t>fa-«?Xi (tt) i "D3jf^hDSC-RDC2 2 0" 

"r-ZMtir- "f^i't>r>3>ssc/5 2 0 0" 

•9->y^M*: 5mg 
2 0-C/^ o 
[0 04 3] 

(3) 

. . n s p y.C = rwl +K fill 2 • C __. . 

Z1^T% r? s p = («»ffi&/?gftKift) -1. CliMlOOml^fcy© 

mmxv 7ii (g/i o omi, mm i. 2) . k«/n^>x^ (o. 34 



1 4 
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[0 0 4 4] 

(4) mmrnz 

m&mttmnm (bs«rh-6"o od zm^x. mmm&i o okvt, 

7-f ;1/A8t®£, (RuO^ft, ) -e«*U f®#IS:TEM? 

S#^tti|S^©^^te^l|S^©^©^v^*^e>. #JS©#® -eo^M^ 

[0 0 4 5] 

tt^fe^^-stft^ji, 2tk^*>mmft%imm (sims) zm^x 

fcjBH^«7C*fc^yx^-r i W/CDK*7nJR©«a!Mi (M + /C + ) I, 

, ss^&^s 3 o o o nmt mmx&mm t. ^ o n 
^<DfcMzffi*mmzi&<mmfrbm&frziz^tixm*mmtem<tez>o 
m y j & a \z-B.m*m n & o t=.m*mmtf £ r^p b*&«> s . z: cams 
^ ffi^ $: % t. Kmm%L*mmt>m*m<D 1/2 (z<d&z 

2^>ft>IiM^f (SIMS) 
MM. AT0MIKA$t$? A-DIDA3000 



1 

E -GUN 



1 2KV 

.2_0_0_nA_ 



4 0 0 AtmD 
>f- V 3 0% 
5. 0X1 0" 9 Torr 
0. 5KV-3. OA 



1 5 
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#2 0 0 0 — 0 5 8 4 2 0 



[0 0 4 6] 

( 5 ) P E I <D^m& 

P E I^^©.aKU (MitfPETCi^) ;i/A$:^\^r"9-7;i/^n 

>f y^n/\v-;i/£*nnifc;i/A©«ke>&PE i hPET£^#H-£*i"SJfc?^ 

ffi^^-S^JR (7. Oppm) fc, PET©ri/7^;vicDffi^n h>{Cffi 
^"TSiRiR (8. lppm) i:©tr-^lS«t3SftS:*»fc«). -^(Dit^Hzfu hy 

BRUKER DRX-500 (>Ol/:fr — #JB) 

HF I p/i^nn^M 

4 9 9. 8MH z 
TMS (Oppm) 
3 0t 

1 0 KHz 
6 4 K 

4. 9 5 2ig> 
3 . 0 4 8 # 

2 5 6® 

jK U ^^-r-^/©*^/3K— ^/Sogft^jfe tT- * tfiKfljt u*f>-r v*©T?, U 

t jk y x^f^tiS:^*, pe i^s&ajtr* 

> ^T?tft*iK Srf^« u t jk y ai^ ^ i: -e*iJK^©«« ©-^tf-ft ic*f -r s # y 



acquisiton time 
pulse delay tine 
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[0 0 4 7] 
(6) tfc^©*** 

[0 0 4 8] 

(7) 

ASTM-D 8 8 2lC^Jt£*lfc#i£lCf£oT, -f >X h n > # A 7<D5\mn 

"f>i/n>AMF/RTA- 10 0" 
^t>f X : i 1 0 mmX^^ 10 0 mm, 
§IRy»LK : 2 0 0mm/# 
Iti^:I^2 31C, H6 5%RH 0 

[0 0 4 9] 
(8) ^ffSff^ (W^ofrtt) 

A»«©*lS*i«iftjtt-r*J:"5K:jtffS"a:* <j£*T»«: 5 0m/^ 

4 5° , Afiff5gi?3 5g, j£fj|@MRllB) . d<Z>£^ 7-f /l/AKlAofctf«:« 

««T?*BKU «2 /tmj£il_fc©*««"r— ^«»fe*J 
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2«U: 1 0 

1 0*J^±l±^^ 

[0 0 5 0] 
(9) jfeffW^tt (»g!F*i»tt) 

-his (7) (Dnm<DWfe3kmzis^x. mv&hitiT (3^^x2otma^) 

£<i|£#tf*FbTVA^ 5j& 
bT^S 3,& 
#SlC$&#tf»bTV>§ lj& 

5j&£ 3j&©|l3£4j£L 3/&£ 2j^©^?: 1 U 4 j&j: *J j£Jfc©^v>=fc(Z> 
[0 0 5 1] 

do) m&T-7<Dmm&Mm& (s./n> 

TtcnA;i/h • - y>rju&& (N i 2 011%) <Dm&2 0 0 nm®IfS5:|? 
ttfc. ill3&»*liflC*-jK>««IK«:^»©#aT»^S-e:fc«,- 8m 

mdC^yy r?>>r-3r£tfM&bfco *fcV*Tf, ZL©/\°>4--3r;fr e>S£ 2 

0 0m#$:2r-t=^y hfcffl#»-5*, *"fey h^-y£bfco 
[0 0 5 2] 

X*>'jf-KHi8MEf-^S:0fM/l/ (dB) £bTJfc«W)£bfc. fcfc 

♦ 3fefjjfefrO: 2 6 0% RHtfe5. 

[0 0 5 3] 

««38M#tt#mjR©H i 8ME^-^£JtigebT, + 1 d BJgUlfcfttf, ^ 
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O : + 3 d BJS*_t 
A : + 1 d B JSJUt, + 3 d B Jfcm 
X : + 1 d Bjfcffi 
[0 0 54] 

(11) M%7—7o>HEfim!K& 
±mmM9—zf*: 2 51C, 6 0%RHT*2 0 OlBl^fi 1 ^ S/NJ££$!I5£U 

O : S/Nit©<£T# 1 d BJ^TO=b© 0 
A : S/Nittf>i£T#2 d BJ^T©*;©. 
X : S/Nit©<£T^2 d B £M;tS%©. 
[0 0 5 5] 

[0 0 5 6] 

mmmi 

mzmmfa. *^«ii2 5 8ic0^uxfi/>fi/7?i/-h^ffc m 

m^mo. 7 0) 0 Z.d>KUv h £ 5 0M*%£jKU ^--^I^ ^ FO^Uy h 

a t? fry- a i oio" (^-7~7Xfy»xa s.mism) 5ott% & v 
2 8 oTccin^atifc'O h*©2ttffli«J¥m*ic«»bT, ngr&igi oos 
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[0 0 5 7] 

^;i/-f^ K£3 OH%Ml/fe^U^ hjgU^£fmbTMv^ 0 
[0 0 5 8] 

[0 0 5 9] 

. 6 2. 5£i£&0. 2 ytim©^^jKUX^l/>^0. 3^4%^) 
[0 0 6 0] 

1 7 0rT*6l£ISK£3»bfc^C*p£MA. B. C 
iZ&ffih. ffa}iA(i2 8 5lCT*, ffmtSB, C»2 8 OTCt^W{Bbl/fe. 

[0 0 6 1] 

Z.<D3tmW74 ^5:9 5 TCT'S^I&nc 3 . 4<f&®#bfco d©M#&i¥ffi 
iA, B, Cic, 2M-To©n-;i/©M^S:ftIffiLTffofeo d<z>— $UM#7 
>f ;bA£^>*-£MV^ 1 0 OT^ipI^ft^. 8^M#L/^» i^Trtf)^ 

*§e>*i£:7>f ;vA<Z>«tf& • Wtttt, 361, 2icj^LfcMyT&5 

o 

[0 0 6 2] 
2&SS«2~4 



2 0 
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bt, ^§0. 2 /ttm(Z)^^«ijKU^^U>^0. 2li%^, ^#0 
. 6 ittni©«^!fi|3KUX^W>l|S^0. 05SS%gg-&) O^l/^/h&MVNfe 

o 

[0 0 6 3] 

2fg. $t#l«J4. 5^lC@#bfcgL JZlZffiiZl 4 OTCT'l. 5fflHE#Lfc«, 

2 3 OTC"^4 50>ISi§&#L31U J¥3 5 m<DmMti<V ;i/A£#fc„ # 

[0 0 6 4] 

0. 6 2) 5:4 0li%i:/K'Jx-TM5 F<3D^l/f h "«?;i/rAl 0 1 0" 
-Zf^*?-y *Xtt &»JBm) 6 0fi4%S:, 2 8 0 "C ICinHfe S tl 
h^©2MM*t#ttjmiC«j^bT, JSKft&gl 0 0 s e c" 1 . *£@B£fS 1 # 

folic 2 ©T% Ml 501Ctl. 5tetCjg@#U Tr>*-*m^Tm-£\* llZU 
S18 0TCT-1. 4«SJE#lfe. ^Tt'M2 2 0 tf 1 0#TOlt, 
*g#raC2%©^#t ! 3l$:fi i V^ ^£4. 5 j nm©lI^'Jx^^7>fM5: 

[0 0 6 5] 
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tetn<DxmK&vnt>titc?nvx.?'uy- 2, u-h (pen) <d 

sOsv h£6 om&%£tfV^-9-)M $ K ( P E I ) h4 011%!: 

, 2 9 5 -c icings tifc^o h^(D2mmmwmmiz^hx. mmnmi^ & 
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